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PREFACE 


This  report  Is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Daaa,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Department  of  the 
Army,  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314, 

The  purpose  of  a  Phase  I  Investigation  Is  to  Identify  exped It lously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  Is  based  upon  visual 
observations  and  review  of  available  data.  Detailed  Investigation  and 
analyses  Involving  topographic  mapping,  subsurface  Investigations, 
material  testing,  and  detailed  computational  evaluations  are  beyond  the 
scope  of  a  Pluise  1  Investigation;  however,  the  Inspection  Is  intended  to 
Identify  any  nod  for  such  studies  which  should  be  performed  by  the 
owner . 


In  reviewing  this  report,  It  should  be  realized  that  the  reported 
condition  of  the  da*  Is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  Inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  Inspection, 
such  action,  while  Improving  the  stability  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  If  inspected  under  the  normal  operating 
env  lronment  of  the  structure. 

It  Is  Important  to  note  that  the  condition  of  the  dam  depends  on  numer¬ 
ous  and  constantly  changing  Internal  and  external  factors  which  are 
evolut  ionary  In  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  cont lnue  to  represent  the  condition  of 
the  dan  at  some  point  in  the  future.  Only  through  frequent  Inspections 
can  unsafe  conditions  be  detected  and  only  through  continued  care  and 
maintenance  can  these  conditions  he  prevented  or  corrected. 


Phase  I  Inspections  are  not  Intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  In  determining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
!am.  Its  general  condition  and  the  downstream  damage  potential. 


The  assessment  of  the  conditions  and  recommendations  was  made  by  the 
consulting  engineer  In  accordance  with  generally  and  currently  accepted 
engineering  principles  and  practices. 
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PHASE  I  REPORT 

NATIONA1.  DAM  INSPECTION  PROGRAM 


'AM:  Raccoon  Creek  State  Park  Dam 

ATED:  Pennsylvania 

iCATED:  Beaver  County 

Traverse  Creek,  a  tributary  of  Raccoon  Creek 
SIKICATION:  Intermediate 

ASSIFICATION:  High 

NSPECTION:  December  13,  1978  and  April  16, 


ASSESSMENT:  Based  on  the  evaluation  of  the  existing  conditions,  the 
condition  of  Raccoon  Creek  State  Park  Dam  Is  considered  to  be  good. 


No  conditions  were  noted  at  this  time  that  would  significantly  affect 
the  structural  performance  of  the  dam. 


The  flood  discharge  capacity  of  Raccoon  Creek  State  Park  Dam  was  evalu- 
»ted  according  to  the  recommended  procedure  and  was  found  to  pass  90 
percent  of  the  probable  maximum  flood  (PMT)  without  overtopping  the 
embankment.  Therefore,  according  to  the  recommended  criteria,  the  flood 
discharge  capacity  of  the  dam  was  classified  to  be  Inadequate. <■  It  was 
found  that  during  the  passage  of  full  PMF,  the  embankment  would  be 
overtopped  for  a  duration  of  two  hours  by  .i  maximum  depth  of  0.<i  foot. 


The  following  recommend.* t ions  should  be  implemented  on  a  continuing 
basis: 


Seepage  points  and  the  wet  areas  along  the 
downstream  toe  of  the  dam  should  be  perlodl 
cally  vlsuallv  monitored. 


The  dam  and  appurtenant  structures  should 
continue  to  be  inspected  regularly  and  neces 
sarv  maintenance  should  be  performed. 
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PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  PROCRAM 
RACCOON  CREEK  STATE  PARK  DAM 
N’DI  I.D.  NO.  PA-262 
DER  I.D.  NO.  4-34 


SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Author lty .  The  Inspection  was  performed  pursuant  to  the 
authority  granted  by  The  National  Dam  Inspection  Act,  Public  Law 
92-367,  to  the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  conduct  inspections  of  dams  throughout  the  United  States. 

b.  Purpose .  The  purpose  of  this  Inspection  Is  to  determine  If 
the  dam  constitutes  a  (wizard  to  human  life  or  property. 

1 . 2  Description  of  Projec t 

a.  Dam  and  Appurtenances.  Raccoon  Creek  State  Park  Dam  consists 
of  an  earth  embankment  approximately  960  feet  long  with  a  maximum 
height  of  45  feet  from  the  downstream  toe  and  a  crest  width  of  14 
feet.  The  flood  discharge  facilities  for  the  dam  consist  of  a  combined 
primary  and  emergency  spillway  located  on  the  right  abutment  (looking 
downstream).  The  spillway  structures  of  the  dam  consist  of  a  concrete 
ogee  overflow  section  and  a  trapezoidal  concrete-lined  spillway  discharge 
channel  which  terminates  In  a  concrete-lined  stilling  basin  at  the  toe 
level  of  the  dam  near  the  right  abutment.  The  ogee  weir  Is  300  feet 
wide  and  Is  located  at  a  level  8  feet  below  the  dam  crest.  The  spillway 
discharge  channel  Is  trapezoidal  in  cross  section  and  Is  300  feet  wide 

at  the  weir  and  uniformly  converges  to  a  213-foot  width  at  the  stilling 
basin  level.  The  outlet  works  consist  of  a  concrete  box  culvert  with 
a  concrete  Intake  tower  located  on  the  upstream  end.  The  8-foot  by 
7.5-foot  concrete  box  culvert  Is  equipped  with  a  concrete  outlet 
structure  at  the  downstream  end.  Flow  through  the  outlet  conduit  Is 
controlled  by  a  manually  operated  sluice  gate  from  the  Intake  tower. 

The  conduit  entrance  is  equipped  with  trash  racks  and  provisions  were 
made  to  Install  stop  logs  in  the  Intake  tower.  An  8-lnch  bypass  line 
constitutes  the  stream  augmentation  discharge  facility.  This  outlet 
system  constitutes  the  emergency  drawdown  facilities  for  the  dam. 

b.  Locat Ion .  The  dam  is  located  on  Traverse  Creek,  a  tributary 
of  Raccoon  Creek,  approximately  25  miles  northwest  of  Pittsburgh  In 
Hanover  Township,  Beaver  County,  Pennsylvania  (Plate  1). 
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Downstream  from  the  dam.  Traverse  Creek  Flows  east  approximately  one 
mile  where  it  passes  under  U.S.  Route  30  and  Joins  Raccoon  Creek.  There 
are  no  Inhabitable  structures  In  this  reach  of  the  stream.  The  first 
potential  damage  location  downstream  from  the  dam  Is  along  U.S.  Route  30 
approximately  1.5  miles  downstream  of  the  dam  In  the  vicinity  of  the 
confluence  of  Little  Traverse  Creek  and  Raccoon  Creek.  In  this  area, 
there  are  about  four  mobile  homes  and  two  cotmnerclal  buildings.  It  Is 
estimated  that  failure  of  the  dam  would  cause  loss  of  life  and  large 
property  damage  along  the  course  of  Raccoon  Creek.  A  major  shopping 
center  and  residential  areas  of  Allqulppa  are  located  approximately  10 
miles  downstream  from  the  dan  along  the  Raccoon  Creek  valley. 

c.  Site  Classification.  Intermediate  (based  on  45-foot  height). 

d.  Hazard  Classification.  High  (based  on  downstream  conditions). 

e.  Ownership .  Commonwea 1th  of  Pennsylvania  (address:  Mr.  Samuel 
Reed,  Director,  Bureau  of  Operations,  Office  of  Resource  Management, 
Pennsylvania  Department  of  Environmental  Resources,  P.0.  Box  2063, 
Harrisburg,  Pennsylvania  17120). 

f.  Purpose  of  Dam.  Recreation. 

g.  Design  and  Construction  History.  The  dam  was  designed  by  The 
Chester  Engineers  of  Pittsburgh,  Pennsylvania  In  1946.  The  construction 
of  the  dam  was  completed  In  1948. 

h.  Normal  Operating  Procedure.  The  reservoir  Is  normally  main¬ 
tained  at  Elevation  894,  the  level  of  the  uncontrolled  spillway  crest, 
leaving  8  feet  of  freeboard  to  the  top  of  the  dam  at  Elevation  902.  The 
Inflow  occurring  when  the  lake  Is  at  or  above  the  spillway  crest  level 
Is  discharged  through  the  uncontrolled  spillway. 

1 . 3  Pertinent  Data 

a .  Drainage  Area 

b.  Discharge  at  Dam  Site  (cfs) 

Maximum  known  flood  at  dam  site 
Outlet  conduit  at  maximum  pool 
Gated  spillway  capacity  at  maximum  pool 
t'ngated  spill  wav  capacity  at  maximum  pool 
Total  spillway  capacity  at  maximum  pool 


19.1  square  miles 


Unknown 

Unknown 

Not  applicable 

26,340 

26,340 


c.  Elevation  (USGS  Datum)  (feet) 


Top  of  dam 
Maximum  pool 

Normal  pool 

Upstream  invert  outlet  works 
Downstream  Invert  outlet  works 
Streambed  at  center  line  of  dam 
Maximum  tallwater 
Downstream  toe  of  dam 

d  .  Rest* rvo  1  r  Lengt h  (feet ) 

Normal  pool  level 
Maximum  pool  level 


e .  Storage  (a ere - f ee t ) 

Normal  pool  level 
Maximum  pool  level 

f.  Re servo  1 r  Surface  (acres) 

Normal  pool  level 
Max  tmua  poo 1  1 ev  e 1 


g .  Dam 

Type 
Length 
Height 
Top  width 
Side  slopes 

7. on  ing 

Impervious  core 
Cut of  f 
Grout ing 

h .  Regula ting  Outlo t 
Type 


Length 

Closure 

Access 

Regulating  facilities 


902  (as  designed) 
902.1  (low  spot 
on  crest) 

394 

359.0 

859.0 

857+ 

Unknown 

857+ 


6,000 

6,500  (estimated) 


Unknown  (est lmated 

1,000) 

1 ,800 


80 

103 


F.a  r  t  h 
960  f  eet 
45  feet 
14  feet 

Downstream:  2 . 5H : 1 V ; 

upstream:  3H:lV 

Yes 

None 

Yes 

Yes 


8-foot  by  7.5- 
foot  reinforced 
concrete  culvert 
255  feet 
Sluice  gate 
Control  tower 
Sluice  gate 
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SECTION  2 
DESIGN  DATA 


2 . 1  Des  lgn 

a •  Data  Aval lable 

(1)  Hydrology  and  Hydraulics.  The  available  hydrologic  and 
hydraulic  Information  Is  summarized  In  a  state  report  entitled.  Report 
Upon  the  Application  of  the  Department  of  Forests  and  M ater s ,  dated 

Ma  rc  h  8 ,  1 94  8 . 

(2)  Embankment  .  The  available  Information  consists  of  design 
drawings,  construction  spec  If icat  Ions ,  boring  logs,  post -const  rue t ion 
engineering  reports,  and  past  state  Inspection  reports  and  various 
correspondence , 

(3)  Appurtenant  Structures.  The  .vailable  Information  consists  of 
design  drawings. 

b .  Design  Features 

(l)  Embankment 

a.  As  designed,  the  dam  Is  essentially  a  homo¬ 
geneous  embankment  consisting  of  two  zones. 

An  Impervious  fill.  Identified  as  Class  A 
embankment  material,  forms  the  core  and 
upstream  slope  of  the  dam  (Plates  2  and  3). 

Pervious  fill,  which  is  identified  as  Class  B 
embankment  material,  forms  the  downstream  slope 
of  the  embankment.  Tn  the  spec  1 f lea t Ions  , 
these  materials  were  described  as  follows: 

Class  A  -  sandy  clay  containing  approximately 
50  percent  pure  clay.  Class  B  -  shale  materials 
and  rock  not  over  four  inches  or  sandy  material 
nixed  with  shale  which  is  not  suitable  for 
Class  A  embankment  fill.  The  design  shows  the 
Impervious  fill  material  extending  to  the  top 
of  rock  through  a  cutoff  trench  along  the  axis 
of  the  dam.  A  concrete  cutoff  wall  Is  located 
at  the  center  of  the  cutoff  trench  for  seepage 
control.  The  cutoff  trench  and  cutoff  wall 
extend  from  the  embankment  side  of  the  spill¬ 
way  to  a  point  approximately  250  feet  from  the 
left  abutment. 
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b.  The  embankment  was  designed  to  have  a  2. 511:  IV 
slope  on  the  downstream  face  and  a  3H:1V  slope 
on  the  upstream  face.  The  upstream  face  of 
the  dam  Is  protected  bv  concrete  blocks  placed 
on  a  6-lnch  layer  of  gravel  (Plate  4).  This 
paving  extends  from  crest  level  to  Elevation 
188b,  which  Is  8  feet  below  the  normal  pool 
level . 

c.  As  shown  In  Plate  3,  at  least  12  borings  were 
drilled  for  subsurface  Investigation.  As 
illustrated  In  Plate  2,  the  typical  subsurface 
profile  consists  of  approximately  10  to  30 
feet  of  overburden  underlain  bv  shale. 

d.  The  available  information  Indicates  that  a 

1 50-foot  long  section  of  the  foundation  on  the 
left  side  of  the  original  streambed  was  grouted 
through  holes  drilled  at  5-foot  centers  extend¬ 
ing  to  a  depth  of  25  feet  below  the  base  of  the 
cutoff  trench.  Plates  5  and  b  Illustrate  the 
locations  of  grout  holes  through  the  spillway 
and  the  right  side  of  the  embankment,  which 
was  performed  after  the  completion  of  the  dam. 

(2)  Appurtenant  Structures.  The  appurtenant  structures  of  the 
dan  consist  of  a  combined  primary  and  emergency  spillway  and  an  outlet 
works  (Plate  3).  The  spillway  structures  Include  a  40-foot-long 
concrete-lined  approach  channel,  a  300-foot-long  ogee  concrete  overflow 
section,  a  trapezoidal  discharge  channel,  and  a  stilling  basin  at  the 
toe  level  of  the  dam.  The  bottom  of  the  approach  channel  as  designed 
Is  at  Elevation  1885,  leaving  a  9-foot  approach  depth  at  normal  pool 
level.  The  ogee  overflow  crest  Is  at  Elevation  1894.  The  trapezoidal 
concrete  discharge  channel  is  approximately  250  feet  long  and  converges 
uniformly  from  a  width  of  300  feet  at  the  overflow  section  to  213  feet 
at  the  downstream  end.  A  21 3 - f oot -w lde ,  1 30- : oot - long  stilling  basin 
Is  also  trapezoidal  in  cross  section.  The  minimum  depth  of  water  in 
the  stilling  basin  Is  maintained  at  4  feet  by  the  sill  at  the  down¬ 
stream  end.  The  slab  sections  of  the  spillway  discharge  channel  and 
the  stilling  basin  are  9  Inches  thick  and  underlain  by  a  one-foot 
gravel  filter.  The  gravel  filter  drains  Into  the  spillway  channel 
through  4- Inch  weepholes. 

The  outlet  works  are  located  at  the  center  of  the  embankment  and  con¬ 
sist  of  a  concrete  Intake  tower  at  the  upstream  toe  of  the  embankment, 
an  8-foot  by  7.5-foot  reinforced  concrete  conduit  through  the  embankment, 
and  a  concrete  outlet  structure  at  the  downstream  toe  of  the  embank¬ 
ment.  The  outlet  conduit  is  equipped  with  reinforced  concrete  cutoff 
, ollars.  Plate  4  Illustrates  the  details  of  the  outlet  works.  The 
flow  through  the  outlet  conduit  Is  controlled  by  a  sluice  gate 
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operated  from  the  Intake  tower.  The  upstream  end  of  the  outlet  conduit 
Is  equipped  with  trash  racks.  The  design  Incorporates  provisions  to 
place  stop  logs  on  the  upstream  side  of  the  Intake  tower  to  allow  the 
tower  to  be  drained. 

c  .  D es  lj^n_  Data 

(1)  Hydrology  and  Hydraulics.  The  1948  state  report  Indicates 
that  the  26,340  cf s  spillway  capacity  provided  was  greater  than  the 
spillway  capacity  required  by  the  Pennsylvania  design  criteria  In 
effect  at  the  time  (C  curve  criteria). 

(2)  Embankment .  The  embankment  declgn  was  apparently  based  on 
the  results  of  the  subsurface  Investigation.  However,  no  reference 
was  found  to  indicate  whether  any  soils  testing  or  stability  or 
seepage  analyses  were  performed. 

(3)  Appurtenant  Structures.  The  available  Information  consists 
of  design  drawings. 

2.2  Construct  Ion.  The  construction  of  the  dam  was  apparently  con¬ 
ducted  In  accordance  with  the  drawings  and  specifications  as  prepared 
by  The  Chester  Engineers.  The  construction  was  supervised  by  Chester 
Engineers  field  personnel.  No  reference  was  found  to  indicate  that 
any  unusual  problems  were  encountered  during  the  construction  of  the 
dam. 


During  the  Initial  tilling  of  the  lake,  seepage  was  observed  along  the 
toe  of  the  dam  near  the  right  abutment  when  the  pool  level  was  within 
10  feet  of  the  spillway  crest  level.  The  quantity  of  seepage  was 
estimated  to  he  on  the  order  of  70  gallons  per  minute.  In  1949,  a 
remedial  grouting  program  was  undertaken  to  control  the  seepage. 

Plates  5  and  6  Illustrate  the  extent  of  the  remedial  grouting  program. 
In  the  subsequent  Inspection  reportH,  no  reference  was  found  to  the 
seepage  problem.  Indicating  that  the  grouting  program  apparently 
effectively  control  led  the  seepage  through  the  embankment. 

The  available  Information  Indicates  that  due  to  continued  deteriora¬ 
tion  of  the  concrete  In  the  spillway  structures,  these  structures  were 
renovated  and  partially  rebuilt  In  1965.  The  extent  of  repairs  Is 
shown  on  Plates  7  and  8. 

2.3  Operat Ion .  The  lake  Is  normally  maintained  at  the  crest  level  of 
the  uncontrolled  spillway.  Only  under  low  flow  conditions,  when  the 
pool  Is  below  the  crest  elevation  of  the  spillway,  Is  the  eight-inch 
bypass  line  opened  to  maintain  flow  downstream  In  Traverse  Creek. 

2.4  Other  Investigations.  The  available  information  Includes  the 
following  three  post -const rue t Ion  engineering  reports:  (1)  Raccoon 
Creek  State  Park  Pam.  Report  on  Prilling  and  Grouting  Operations, 
dated  November  27,  1949,  by  The  Chester  Engineers  of  Pittsburgh, 
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Pennsylvania.  The  report  summarizes  the  post-construction  grouting 
work  done  on  the  right  abutment.  (2)  Report  on  Subsurface  Exploration 
for  Proposed  Repairs  to  Raccoon  Creek  State  Park  Dam .  dated  April 
1964,  prepared  by  the  Commonwealth  of  Pennsylvania,  Department  of 
Forests  and  Waters,  Division  of  Flood  Control.  The  report  summarizes 
the  subsurface  Investigation  work  conducted  in  conjunction  with  the 
repairs  to  the  spillway  structures.  (3)  Report  on  the  Investigation  of 
Slides  at  F-arth  Daa  on  Traverse  Creek ,  Raccoon  Creek  State  Park  Dam , 
dated  June  22,  1967,  by  Division  of  Flood  Control,  Department  of 
Forests  and  Waters.  This  report  describes  four  landslides  that  occurred 
during  May  1967  along  the  left  abutment  of  the  dam.  The  report  Indi¬ 
cates  that  one  of  the  slides  was  located  upstream  of  the  dam,  one  at 
the  left  abutment,  and  two  downstream  from  the  left  abutment.  Subse¬ 
quent  correspondence  Indicates  that  the  landslide  on  the  left  abutment 
of  the  daa  wa-,  not  considered  to  be  a  threat  to  the  Integrity  of  the 
embankment . 

2 . 5  Eva luat Ion 


a.  Ava 1 lab  11 lty.  The  available  Information  was  obtained  from 
PennDER. 


b.  Adequacy 

(1)  Hydrology  and  Hydraulics.  Only  the  design  capacity  of  the 
spillway  was  reported.  Therefore,  this  information  is  not  adequate  to 
assess  the  conformance  of  the  spillway  capacity  in  accordance  with  the 
current  spillway  design  criteria. 

(2)  Embankment.  The  dam  was  apparently  designed  based  on 
subsurface  investigation  and  engineering  analyses.  However,  no 
references  were  found  to  Indicate  any  field  or  laboratory  testing  or 
detailed  engineering  analyses  were  performed. 

(3)  Appurtenant  Structures.  Review  of  the  design  drawings 
Indicates  that  as  designed  no  significant  design  deficiencies  exist 
that  should  affect  the  overall  performance  of  the  appurtenant  struc¬ 
tures. 
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SECTION  3 
VISUAL  INSPECTION 


3 . 1  F lnd lngs 

a.  General .  The  on-site  Inspection  of  Raccoon  Creek  State  Park 
Dam  consisted  of : 

1.  Visual  inspection  of  the  rabankment  ,  abutments, 
and  embankment  toe. 

2.  Visual  examination  of  the  spillway.  Intake 
tower,  and  outlet  conduit. 

3.  Observation  of  factors  affecting  the  runoff 
potential  of  the  drainage  basin. 

4.  Evaluation  of  downstream  hazard  potential. 

The  specific  observations  are  illustrated  in  Plate  9  and  in  the 
photographs  in  Appendix  C. 

b.  Embankment .  In  general,  the  Inspection  of  the  embankment 
consisted  of  searching  for  indications  of  structural  distress,  such  as 

racks,  subsidence,  bulging,  wet  areas,  seeps  and  bolls  and  observing 
general  maintenance  conditions,  vegetative  cover,  erosion,  and  other 
surflclal  features. 

In  general,  the  condition  of  the  dam  is  considered  to  be  good.  One 
wet  area  was  found  along  the  toe  of  the  dam  near  the  left  abutment. 

No  measurable  seepage  was  found  to  be  associated  with  this  wet  area. 

Two  seepage  points  were  Identified  in  the  vicinity  of  the  outlet 
conduit  discharge  structure.  The  quantity  of  seepage  was  estimated  to 
be  one  to  two  gallons  per  minute.  The  seepages  were  clear  and  no 
indication  of  internal  erosion  was  found.  A  portion  of  the  upstream 
erosion  protection  adjacent  to  the  spillway  sidewall  was  found  to  be 
settled.  The  settlement  does  not  appear  to  be  due  to  recent  movements. 

The  crest  of  the  embankment  was  surveyed  relative  to  the  spillway 
crest  level  and  was  found  to  be  at  or  slightly  above  the  design  creat 
level.  The  profile  of  the  crest  is  illustrated  on  Plate  10. 

c.  Appurtenant  Structures.  The  spillway  structures,  outlet 
conduit,  and  visible  portions  of  the  Intake  tower  were  examined  for 
deterioration  or  other  signs  of  distress  and  obstructions  that  would 
limit  flow.  In  general,  the  structures  were  found  to  be  in  good 
condition.  Concrete  in  the  spillway  structures  was  found  to  be  spalling. 
However,  this  spalling  is  not  considered  to  be  to  an  extent  that  would 
affect  the  structural  performance  of  these  structures. 


d.  Reservoir  Are*.  A  map  review  Indicates  that  the  watershed  Is 
predominantly  covered  with  woodlands.  A  review  of  the  regional  geology 
(Appendix  E)  Indicates  that  the  shorelines  are  likely  to  he  susceptible 
to  landslides.  However,  massive  landslides  which  would  affect  the 
storage  volume  of  the  reservoir  or  cause  overtopping  of  the  dam  by 
displaced  water  are  not  considered  to  be  likely. 

*■ .  Downstream  Channel  .  Below  the  dam.  Traverse  Creek  flows  east 
and  Joins  Raccoon  Creek  approx  hast  el y  one  mile  downstream  from  the  dam. 
Further  description  of  downstream  conditions  Is  Included  In  Section 
1.2b. 

3.2  Eva luat  Ion .  The  condition  of  the  dam  Is  considered  to  be  good.  No 
conditions  were  observed  that  would  require  attention  at  this  time. 
However,  the  wet  area  observed  along  the  toe  of  the  dam  near  the  left 
abutment  should  be  periodically  observed  to  determine  whether  or  not  a 
seepage  condition  Is  developing .  Due  to  continued  spalling  of  concrete 
In  the  spillway  structures,  periodic  repairs  will  be  required. 
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SECTION  A 

OPERATIONAL  FEATURES 


A. I  Procedure .  The  dam  la  operated  and  maintained  In  accordance  with 
the  requirements  of  the  Operation  and  Maintenance  Manual,  prepared  by 
PennDF.R,  Office  of  Resource  Management,  Bureau  of  Operations,  Division 
of  Completed  Projects. 

A. 2  Maintenance  of  the  Dam.  The  maintenance  of  the  dam  Is  considered 
to  be  good.  The  downstream  face  of  the  dam  Is  covered  with  well 
established  grass  and  appears  to  be  periodically  mowed. 

-•3  Maintenance  of  Operating  Facilities.  The  field  observations 
Indicate  that  the  operating  facilities  are  adequately  maintained.  The 
sluice  gate  was  operated  by  state  park  personnel  and  was  observed  to  be 
funct  lonal . 

•  A  Warning  System.  No  formal  warning  system  exists  for  the  dam. 

The  park  superintendent  responsible  for  the  operation  of  the  dam  resides 
In  the  park  area.  Telephone  and  radio  communication  facilities  are 
available  via  the  park  office. 

A. 5  Eva luat  Ion .  The  dam  is  satisfactorily  maintained.  No  conditions 
were  observed  that  would  require  losnedlate  attention  at  this  time. 

Due  to  the  concrete  spalling  problem  in  the  spillway  structures, 
periodic  repairs  to  these  structures  will  be  required. 
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SECTION  5 

HYDRAULICS  ANI)  HYDROLOCY 


5 . 1  Evaluation  of  Features 

a.  Design  Data.  Raccoon  Creek  State  Park  Dam  has  a  watershed  of 

19.1  square  miles  and  Impounds  a  reservoir  with  a  surface  area  of  80 
acres  at  normal  pool  level.  The  flood  discharge  facilities  for  the  dam 
consist  of  a  combined  primary  and  emergency  spillway  located  on  the 
right  abutment.  The  capacity  of  the  spillway  was  determined  to  be 
26,300  cfs  with  no  freeboard. 

b.  Experience  Data.  As  previously  stated,  Raccoon  Creek  State 
Park  Dam  Is  classified  as  an  Intermediate  sire  dam  In  the  high  hazard 
category.  Under  the  recommended  criteria  for  evaluating  emergency 
spillway  discharge  capacity,  such  Impoundments  are  required  to  pass  full 
PMF. 


The  PMF  Inflow  hydrograph  for  the  reservoir  was  determined  using  the  Dam 
Safety  Version  of  the  HF.C-1  computer  program  developed  by  the  Hydrologic 
Engineering  Center  of  the  L'.S.  Army,  Corps  of  Engineers.  Data  used  for 
the  computer  analysis  are  presented  In  Appendix  D.  The  PMF  inflow 
hydrograph  was  found  to  luive  a  peak  flow  of  28,lb6  cfs.  The  computer 
Input  and  summary  of  computer  output  are  also  Included  In  Appendix  D. 

c.  Visual  Observations.  On  the  date  of  Inspection,  no  conditions 
were  observed  that  would  Indicate  the  spillway  capacity  would  be  sig¬ 
nificantly  reduced  In  the  event  of  a  flood. 

d.  Overtopping  Potential.  Various  percentages  of  the  PMF  Inflow 
hydrograph  were  routed  through  the  reservoir  starting  from  normal  pool 
elevation  using  approximate  stage  versus  storage  data  derived  from  map 
studies.  It  was  found  tlvat  the  spillway  can  pass  90  percent  of  the  PMF 
without  overtopping  the  embankment.  For  100  percent  of  the  PMF,  a  low 
spot  on  the  crest  of  the  dam  which  was  found  to  be  0.1  foot  above  the 
design  crest  elevation  of  920  would  be  overtopped  for  a  duration  of  two 
hours  with  a  maximum  depth  of  0.4  foot.  It  Is  estimated  that  over¬ 
topping  of  the  dam  by  a  maximum  of  0.4  foot  would  not  constitute  sig¬ 
nificant  potential  for  embankment  erosion. 

e.  Spillway  Adequacy.  Since  the  spillway  cannot  pass  the  recom¬ 
mended  spillway  design  of  100  percent  of  the  PMF  without  overtopping  the 
embankment,  the  spillway  capacity  Is  rated  to  be  Inadequate. 


SECTION  6 

STRUCTURAL  STABILITY 


6 . 1  Evaluation  ot  Structural  Stability 

a •  Visual  Observations 

(1)  Embankment .  As  discussed  In  Section  3,  the  field  observations 
did  not  reveal  any  signs  of  distress  at  this  time  that  would  signifi¬ 
cantly  affect  the  stability  of  the  dam. 

(2)  Appurtenant  Structures.  Structural  performance  of  the 
appurtenant  structures  Is  considered  to  be  satisfactory. 

b .  Design  and  Construction  Data 

(1)  Embankment .  The  dam  was  apparently  designed  based  on  the 
evaluation  of  the  subsurface  conditions.  Although  boring  logs  were 
available  for  review,  no  Information  or  reference  was  found  of  any  soil 
testing  program.  Similarly,  no  documents  or  references  were  found  to 
Indicate  that  any  stability  or  seepage  analyses  were  conducted.  It  Is 
reported  that  the  construction  of  the  dam  was  conducted  under  the 
supervision  of  The  Chester  Engineers  field  personnel. 

Review  ot  the  available  Information  Indicates  that  the  dam  was  con¬ 
structed  with  reasonable  care  and  the  design  Incorporated  such  basic 
elements  as  zoning  of  the  embankment ,  a  cutoff  trench  extending  to  top 
of  rock,  a  concrete  foundation  cutoff  wall,  and  foundation  grouting. 
However,  the  design  did  not  Include  a  positive  Internal  drainage  system. 

(2)  Appurtenant  Structures.  Review  of  the  design  drawings  Indi¬ 
cates  that  there  are  no  apparent  structural  deflclences  that  would 
significantly  affect  the  performance  of  the  appurtenant  structures. 

c.  Operating  Records.  The  structural  stability  of  the  dam  Is  not 
considered  to  be  affected  by  the  operational  features  of  the  dam. 

d.  Post-Construction  Changes.  For  the  description  of  post- 
construction  changes,  see  Sections  2.2  and  2. A. 

c.  Seismic  Stability.  The  dam  Is  located  in  Seismic  Zone  1, 
and  based  on  visual  observations,  the  static  stability  of  the  dam  Is 
considered  to  be  adequate.  Therefore,  based  on  the  recommended 
criteria  for  the  evaluation  of  seismic  stability  of  dams,  the  struc¬ 
ture  Is  presumed  to  present  no  hazard  from  earthquakes. 
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SECTION  7 

ASSESSMENT  AND  RE COMMENDATIONS /PROPOSED  REMEDIAL  MEASURES 


7 . 1  D -tm_  Assessment 

a.  Assessment .  The  visual  observations  indicate  that  Raccoon  Creek 
State  Park  Dam  Is  in  good  condition.  At  this  time,  no  conditions  were 
observed  that  would  significantly  affect  the  overall  performance  of  the 
structure,  and  none  were  reported  In  the  past. 

The  capacity  of  the  spillway  was  found  to  be  approximately  90  percent  of 
the  PMF,  which  Is  less  than  the  recommended  capacity  based  on  the  size 
and  hazard  classification  for  the  dam.  Therefore,  the  spillway  Is 
classified  to  be  Inadequate  according  to  the  recommended  criteria. 

b.  Adequacy  of  Information.  The  available  Information,  In  con¬ 
junction  with  the  visual  observations  and  the  previous  experience  of  the 
Inspectors,  Is  considered  to  be  sufficient  to  make  a  reasonable  assess¬ 
ment  of  the  condition  of  the  dam. 

c.  Urgency .  The  following  recommendations  should  be  Implemented 
on  a  continuing  basis. 

d.  Necessity  for  Additional  Data.  No  additional  data  are 
r equ lred . 

7  . .'  Recomncnd.it  Ions /Rened  i .» 1  Measures.  It  Is  recommended  that: 

1.  Seepage  points  and  the  wet  areas  along  the 
downstream  toe  of  the  dam  should  be  perodi- 
ca 1 1 y  visually  monitored. 

2.  The  dam  and  appurtenant  structures  should 
continue  to  be  Inspected  regularly  and  neces¬ 
sary  maintenance  should  be  performed. 

3.  Around-the-clock  surveillance  should  be  pro¬ 
vided  during  unusually  heavy  runoff  and  a 
formal  warning  system  should  be  developed  to 
alert  the  downstream  residents  In  the  event 
of  emergencies. 
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APPENDIX  E 
REGIONAL  CEOLOCY 


Raccoon  Creek  State  Park  Dam  is  located  on  strata  of  the  Conemaugh 
Group  (Pennsylvan lan  Age).  The  Conemaugh  Croup  Is  subdivided  Into 
the  Glenshaw  Formation,  which  Is  composed  of  strata  below  the  Ames 
Limestone  to  the  Upper  Freeport  coal,  and  the  Casselman  Formation, 
which  is  composed  of  strata  above  the  Ames  Limestone  to  the  Pittsburgh 
coal.  The  dam  Is  located  on  the  Glenstiaw  Format  Ion,  which  Is  charac¬ 
terized  by  lnterbedded  sandstones,  slltstones,  and  claystones.  Thin 
limestone  and  coal  beds  may  also  occur  locally.  The  claystones  below 
the  Ames  Limestone,  which  outcrop  along  the  valley  walls  above  the  dam 
and  reservoir,  are  known  as  the  Pittsburgh  Red  Beds  and  are  prone  to 
landslides.  Above  the  Ames  Limestone  lies  the  Casselman  Group  which 
consists  of  numerous  red  beds,  slvales,  and  sandstones. 

The  Pittsburgh  coal,  which  marks  the  top  of  the  Casselman,  has  been 
removed  by  erosion  and  Is  consequently  absent  in  the  area.  The  Upper 
Freeport  coal  lies  at  about  Elevation  700  or  about  140  feet  below  the 
valley  bottom  and  appears  to  be  of  mlnable  thickness. 


Well  developed  Jointing  at  the  site  resulted 
completion  of  the  dam,  which  necessitated  an 
The  overall  geologic  structure  consists  of  a 
and  basins  with  strata  dipping  60  to  80  feet 


In  moderate  seepage  after 
extensive  grouting  program, 
series  of  shallow  domes 
per  mile  to  the  southeast. 
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